a s i g n i f i c a n t n e g a t i v e c o r r e l a t i o n w i t h SaO . There was no c o r r e l a t i o n between SaO and e x p i r a t o r y flo; r a t e , d e n s i t y dependence of e x p i r a t o r 3 flow o r t h e r a t i o of r e s i d u a l volume t o t o t a l l u n g c a p a c i t y . During t h e y e a r p r e c e d i n g t h e s t u d y , o u t p a t i e n t v i s i t s r e s u l t i n g i n i n j e c t i o n s of a d r e n a l i n e were s i g n i f i c a n t l y more f r e q u e n t i n t h e 7 c h i l d r e n w i t h s t e e p phase 3 s l o p e s t h a n i n t h e 1 8 w i t h normal phase 3 s l o p e s (PC .05).
, HYPOXEMIA I N ASTHMATIC CHILDREN. J o s e Velasquez Rojas and Anthony L. Mansell, Columbia U n i v e r s i t y Physicians & Surgeons, Babies H o s p i t a l , New York.
Both i n v i v o and i n e x c i s e d l u n g s , t h e n i t r o g e n washout a l v e o l a r p l a t e a u (phase 3 s l o p e ) c o r r e l a t e s w i t h h i s t o p a t h o l o g ic a l l y d e t e c t e d o b s t r u c t i o n of p e r i p h e r a l airways. We hypothes i z e d t h a t c h i l d r e n w i t h abnormally s t e e p phase 3 s l o p e s between e p i s o d e s of asthma should e x h i b i t b o t h hypoxemia
and r e l a t i v e l y s e v e r e c l i n i c a l c o u r s e s because of c h r o n i c o b s t r u c t i o n of p e r i p h e r a l airways.
To t e s t t h i s , we measured phase 3 s l o p e and s u p i n e a r t e r i a l oxygen s a t u r a t i o n (SaO , by e a r oximetry) and reviewed t h e c l i n i c a l h i s t o r i e s of 25 % h i l d r e n i n s t a b l e c o n d i t i o n between e p i s o d e s of wheezing. We found t h a t t h e 7 c h i l d r e n w i t h abnormally s t e e p phase 3 s l o p e s a l s o had t h e lowest v a l u e s f o r Sa02 (mean 9 3 . 7 5 . 4 SD %). Phase 3 s l o p e had a s i g n i f i c a n t n e g a t i v e c o r r e l a t i o n w i t h SaO . There was no c o r r e l a t i o n between SaO and e x p i r a t o r y flo; r a t e , d e n s i t y dependence of e x p i r a t o r 3 flow o r t h e r a t i o of r e s i d u a l volume t o t o t a l l u n g c a p a c i t y . During t h e y e a r p r e c e d i n g t h e s t u d y , o u t p a t i e n t v i s i t s r e s u l t i n g i n i n j e c t i o n s of a d r e n a l i n e were s i g n i f i c a n t l y more f r e q u e n t i n t h e 7 c h i l d r e n w i t h s t e e p phase 3 s l o p e s t h a n i n t h e 1 8 w i t h normal phase 3 s l o p e s (PC .05). We c o n c l u d e 1 ) groups of a s t h m a t i c c h i l d r e n w i t h and w i t h o u t p e r s i s t e n t o b s t r u c t i o n of p e r i p h e r a l a i r w a y s can be i d e n t i f i e d by t h e s i n g l e b r e a t h n i t r o g e n washout and 2) t h o s e c h i l d r e n w i t h p e r s i s t e n t o b s t r u c t i o n of p e r i p h e r a l airways t e n d t o b e hypoxemic and have a r e l a t i v e I y h i g h i n c i d e n c e of s t a t u s a s t h m a t i c u s . A s i g h f r e q u e n t l y o c c u r s f o l l o w i n g LS induced apnea. I t h a s been shown t h a t A R improves t h e r e s p i r a t o r y r e c o v e r y from s u c h apnea i n s l e e p i n g premature newborn lambs. T h i s s t u d y was d e s igned t o e v a l u a t e t h e r e l a t i o n s h i p between AR, apnea d u r a t i o n (AD) and i n c i d e n c e of s i g h f o l l o w i n g LS i n 4 u n a n e s t h e t i z e d term newborn lambs c h r o n i c a l l y i n s t r u m e n t e d w i t h a tracheostomy, EEGand EMG e l e c t r o d e s . LS was performed by a r e t r o g r a d e i n f u s i o n o f 1 m l d i s t i l l e d w a t e r o n t o t h e l a r y n x f o r 5 s e c . d u r i n g q u i e t ( Q S ) and a c t l v e s l e e p (AS). Apnea was measured from t h e o n s e t o f s t i m u l at i o n t o t h e f i r s t b r e a t h t h e r e a f t e r . A R was timed from t h e EMG s i g n a l . had occured i n a l l s t u d i e s b e f o r e t h e 1 0 t h second f o l l o w i n g a p n e a c e s s a t i o n b u t had n o t occured i n 7 s t u d i e s d u r i n g AS. I n b o t h s l e e p s t a t e s t h e occurence of a s l g h d u r i n g t h e r e c o v e r y p e r i o d was always preceded by AR. During AS w i t h o u t AR, A D w a s n o t l o n g e r b u t t h e i n c i d e n c e o f s i g h was s i g n i f i c a n t l y lower ( 0 / 7 ) t h a n dur i n g QS (17/23, p ( 0 . 0 1 ) o r AS w i t h A R ( 3 1 / 3 9 , p ( 0 . 0 0 1 ) . ida aeons i n c h i l d r e n OreSented w i t h i n a 8 month o e r i o d . P a t i e n t s idere 11 t o 15 y e a r s o' f age; t h e r e were 2 females'and 3 males. The d i a g n o s i s i n a l l p a t i e n t s was confirmed by t h e presence o f p r e c i p i t a t i n g a n t i b o d y t o dove o r pigeon serum and/or droppings. C l i n i c a l improvement was noted i n a l l p a t i e n t s a f t e r exposure t o t h e b i r d s ceased.
I t i s concluded t h a t i n term newborn lambs : A R t o L S ~r i d u c e d apnea is d e p r e s s e d d u r i n g AS and s l g h i n g i s a s s o c i a t e d w i t h ARin
Although h y p e r s e n s i t i v i t y pneumonitis i s g e n e r a l l y c o n s i d e r e d t o occur p r i m a r i l y i n non-atopic i n d i v i d u a l s , 3 o f o u r 5 pat i e n t s had h i s t o r i e s suggestive of atopy.
While NP can o c c u r as an acute, i n t e r m i t t e n t systemic and r e s p i r a t o r y i l l n e s s , a l l o f t h e s e p a t i e n t s developed i n s i d i o u s and p r o g r e s s i v e r e s p i r a t o r y disease; 3 had profound weight l o s s .
The c h i l d r e n were f o l l o w e d f o r up t o 3 y e a r s a f t e r i n i t i a l diagnosis, w i t h i n t e r v a l h i s t o r y , p h y s i c a l exam, serum p r e c i p it i n s , nasal smears, s k i n t e s t s , pulmonary f u n c t i o n s t u d i e s and methacholine challenges.
On f o l l o w -u p e v a l u a t i o n s , 4 o u t o f 5 p a t i e n t s had c o n t i n u i n g r e s p i r a t o r y disease and 1 had b r o n c h i a l h y p e r r e a c t i v i t y w i t h a s t r o n g l y p o s i t i v e methacholine t e s t . One of t h e p a t i e n t s cont i n u e s t o have p r e c i p i t a t i n g a n t i b o d y t o a v i a n a n t i g e n 3 y e a r s a f t e r t e r m i n a t i o n o f exposure. 
of P e d i a t r i c s and Physiology & B i o p h y s i c s , G a l v e s t o n , Texas. Upper airway p r e s s u r e changes r e f l e x l y a l t e r b r e a t h i n g p a t t e r n i n a d u l t r a b b i t s (Mathew e t a l . , R e s p i r . P h y s i o l . 49:223, 1982). M a t u r a t i o n a l e f f e c t s of t h i s r e f l e x response was i n v e s t i g a t e d i n n i n e 1-14 day o l d and s i x 29-34 day o l d puppies a n e s t h e t i z e d w i t h
chi-oralose-urethane and s p o n t a n e o u s l y b r e a t h i n g through a t r a c heostomy. A l t e r a t i o n s i n t h e b r e a t h i n g p a t t e r n o c c u r r e d t o a g r e a t e r e x t e n t i n t h e 1-14 day o l d p u p p i e s ; c o l l a p s i n g p r e s s u r e was more e f f e c t i v e t h a n d i s t e n d i n g p r e s s u r e .
I n 1-14 day o l d puppies n e g a t i v e p r e s s u r e caused apnea i n 11.6% o f t h e t r i a l s . When apnea d i d n o t o c c u r a s i g n i f i c a n t p r o l o n g a t i o n of e x p i r a t o r y (Te) and i n s p i r a t o r y ( T i ) d u r a t i o n s and a r e d u c t i o n i n t i d a l volume (Vt) were found. I n t h e 29-35 day o l d p u p p i e s apnea d i d n o t occur d u r i n g any of t h e c h a l l e n g e s and changes i n Te, T i and Vt were minimal. These r e s u l t s i n d i c a t e t h e p r e s e n c e o f s t r o n g i n h i b i t o r y i n f l u e n c e s o r i g i n a t i n g from t h e upper airway on r e s p ir a t i o n i n t h e e a r l y s t a g e s of development.
S i n c e s u p e r i o r l a r y n g e a l a f f e r e n t s a r e known t o mediate t h e s e r e f l e x e f f e c t s and l a r y n g e a l mechanoreceptors respond s i m i l a r l y t o t h e s e s t i m u l i i n newborn and a d u l t dogs (Sant'Ambrogio e t a l , , and F i s h e r e t a l . , The P h y s i o l o g i s t 26:A-45 & A-39, 1983) t h e d i f f e r e n c e i n r e f l e x e f f e c t s between t h e two a g e groups may b e due t o d i f f er e n t i n t e g r a t i v e p r o p e r t i e s of t h e c e n t r a l nervous s y s t e m d u r i n g m a t u r a t i o n . Marked i n h i b i t i o n of b r e a t h i n g d u r i n g t h e e a r l y p a r t o f o r a l f e e d i n g i s documented i n n e o n a t a l lambs and p r e t e r m i n f a n t s . T h i s i s presumably due t o s t i m u l i a r i s i n g from t h e upper airway due t o p r e s e n c e of l i q u i d o r due t o r e p e t i t i v e s u c k i n g a n d / o r swallowing.
Sucking g e n e r a t e s n e g a t i v e p r e s s u r e i n t h e upper airway and n e g a t i v e p r e s s u r e i n t h e upper airway is known t o d e c r e a s e t h e b r e a t h i n g frequency. We monitored 12 t e r m h e a l t h y newborns (1-3 days o l d ) d u r i n g n o n -n u t r i t i v e and n u t r i t i v e s u c k i n g p o l y g r a p h i c a l l y t o d e t e r m i n e t h e e f f e c t o f f e e d i n g on t h e b r e a t h i n g p a t t e r n and t o s e p a r a t e t h e e f f e c t of s u c k i n g p e r s e . H e a r t r a t e , s u c k i n g p r e s s u r e s , n a s a l a i r f l o w and r e s p i r at o r y e f f o r t s were monitored i n semi-upright p o s i t i o n . During n u t r i t i v e f e e d i n g an i n i t i a l b u r s t of c o n t i n u o u s s u c k i n g l a s t i n g 20-30 s e c . followed by i n t e r m i t t e n t s u c k i n g was seen. Decreased b r e a t h i n g f r e q u e n c y and t i d a l volume a s w e l l a s s h o r t e n i n g of i n s p i r a t i o n were s e e n d u r i n g t h e i n i t i a l p e r i o d .
A recovery towards c o n t r o l v a l u e s was s e e n d u r i n g i n t e r m i t t e n t s u c k i n g . I n c o n t r a s t , changes i n b r e a t h i n g p a t t e r n were minimal d u r i n g nonn u t r i t i v e s u c k i n g . We conclude t h a t s t i m u l i r e l a t e d t o e i t h e r t h e p r e s e n c e of l i q u i d i n t h e upper airway o r r e p e t i t i v e swallowing r a t h e r t h a n s u c k i n g p e r s e a p p e a r s t o b e r e s p o n s i b l e f o r t h e i n h i b i t i o n of b r e a t h i n g s e e n d u r i n g o r a l f e e d i n g . l~e c i p i e n t of NIH C l i n i c a l I n v e s t i g a t o r Award HL01156. Pneumograms b e f o r e and a f t e r t h e o p h y l l i n e (T) were o b t a i n e d i n 48 i n f a n t s who comprised 5 groups: 1 ) asymptomatic l o w b i r t h w e i g h t i n f a n t s (A-LBW,n=8); 2)LBW i n f a n t s w i t h symptomatic apnea (S-LBW, n= 1 5 ) ; 3) i n f a n t s w i t h h i s t o r i e s of "near-miss f o r sudden i n f a n t d e a t h syndrome (SIDS) " (S-NM,n=7); 4) f u l l term i n f a n t s w i t h s p e l l s of apnea, b r a d y c a r d i a o r c y a n o s i s i n t h e n u r s e r y (S-FT,n=12); 5 ) asymptomatic i n f a n t s w i t h a f a m i l y h i s t o r y of SIDS (A=FH,n=6). I n it i a l pneumograms showed o n e o r more of t h e f o l l o w i n g d u r i n g s l e e p : 1) prolonged ( > 1 5 s e c . ) apnea; 2 ) % p e r i o d i c b r e a t h i n g (PB) h i g h f o r a g e ; 3 ) # e p i s o d e s PBf100 min. h i g h f o r age; 4) t i m e s p e n t i n apnea ~6 s e c . (Ag/D%) h i g h f o r age. Post-T pneumograms were obt a i n e d a f t e r a t l e a s t 48 h r s . of t h e r a p y (peak serum l e v e l ~+ s D = 10.0 + 2.7 mcg/ml). Comparisons were made by t t e s t , p a i r e d t t e s t and Chi s q u a r e . S-LBW had t h e most abnormal pre-T pneumogramswith % PB and I PB/100 min. s i g n i f i c a n t l y h i g h e r t h a n i n S-NM and S-FT.
EFFECTS OF THEOPHYLLINE O N PNEUMOGRAM ABNORMALITIES
Pneumograms improved i n a l l p a t i e n t s a f t e r T w i t h e l i m i n a t i o n of prolonged apnea i n a l l b u t one (p<0.04) and s i g n i f i c a n t r e d u c t i o n s i n % PB, # PBf100 min. and Ag/D% (p<0.001). S-LBW a l s o had t h e most abnormal post-T pneumograms w i t h I PB/100 min. and Ag/D% s i g n i f i c a n t l y h i g h e r (p<0.05) t h a n i n A-LBW and S-NM. S-LBW pneumograms were s i g n i f i c a n t l y l e s s l i k e l y t o n o r m a l i z e a f t e r T t h a n were t h o s e of A-LBW, S-NM and A-FH (40% v s 100%. p<0.05 f o r e a c h ) . Thus, T r e d u c e s pneumogram a b n o r m a l i t i e s i n a l l i n f a n t s , b u t t h e d e g r e e of improvement a p p e a r s t o depend on c l i n i c a l f a c t o r s such a s p r e m a t u r i t y and p r e s e n c e of symptoms.
